
(i2) &mi?m& # &mm&tt®mB*m 

IH1BHI1I 



(19) 

a » a 



(43) SI^^H: 
2004*F6 J3 24 H (24.06.2004) 




PCT 



(10) BK?^-^: 
WO 2004/052927 Al 



(51) @E5#3&# 7 : C07K 14/47, C12N 15/12, A61K 38/17, 
A61P 17/14 



(21) BS?*i&^: 

(22) gfit#18H: 
(25) #it«W: 
(26) 

(30) 

02145253 J» 



PCT/CN2003/000956 
2003^11^ 13 H (13.11.2003) 

2002^11^13 H (13.11.2002) CN 



(71) *%M&&mmMfttem*ii®&my. + h»^k± 

&£$rfir^flrftBS(SHANGHAI INSTITUTES FOR 
BIOLOGICAL SCIENCES, CHINESE ACADEMY 
OF SCIENCES) [CN/CN]; «t* B±$ ^SPH«&320#, 
Shanghai 200031 (CN). 

(72) £I9§A;.R 

(75) «WA/*»A(MIIH):?L#«(KONG,Maiigyin) 
[CN/CNI; ^#$fl(LI, Shanru) [CN/CN]; «§^«I(HU, 
Landlan) [CN/CN]; £fgft(SHI, Yaozbou) [CN/CN]; 
«f> H±#T|TSP0»32O-f', Shanghai 200031 (CN). 
0«S%TENG, Xiaokun) [CN/CN]; «pB±&itiSPB 
*&3204, Shanghai 200031 (CN). 



(74) ^3SA:±^^«l»#^J?f(SHANGHAI PATENT 
& TRADEMARK LAW OFFICE); $ B± 
&435-EH&B, Shanghai 200233 (CN). 

(81) 3&j£B(B&): AE, AG, AL, AM, AT, AU, AZ, BA, 
BB, BG, BR, BY, BZ, C A, CH, CO, CR, CU, CZ, DE, 
DK, DM, DZ, EC, EE, EG, ES, FL GB, GD, GE, GH, 
GM, HR, HU, ID, EL, IN, IS, JP, KE, KG, KP, KR, 
KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, 
MK, MN, MW, MX, MZ, NL NO, NZ, OM, PG, PH, 
PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, T J, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA,ZM,ZW 

(84) »)£B(lfiK): ARIPO^«(BW, GH, GM, KE, LS, 
MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
BtM^jfiKAM, AZ, BY, K0i KZ, MD, RU, TJ, TM), 
0fflWN<AT, BE, BG, CH, CY, CZ DE, DK, EE, ES, 
PI, FR, GB, GR, HU, BE, IT, LU, MC, NL, PT, RO, 
SE, SL SK, TR), OAPI=t$I(BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG) 

JfcBKt^HP: 



(54) Title: A BALDNESS RELATED GENE AND THE POLYPEPTTOE ENCODED THEREBY, AND USES 
THEREOF 

S (54) stwzm-. mm AmmEhormmRnmmfm^mmmfr ft&tojrik 

(57) Abstract: The present invention disclosed a baldness-related gene and the polypeptide encoded thereby, and the 
recombinant method for producing the polypeptide. It also relates to the usage of said gene and polypeptide in the diagnosis and 
treatment of baldness. 

(57) IKS 



% 



WO 2004/052927 PCT/CN2003/000956 

Mm Ag g Rhor SBMl^^i^^^f^fe 

£99 ft* 

fc#£$W»-2fffi. !i««»»^WttWMior^tt, A^SEQID 
^5^1 SEQ ID NO: 1 1-2484 &WA«RU 

Rhor S 6 ft *#T . W1B ^ffl ; (b)Aig##J + tB Rhor 
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Rhor S o 

#T&W3535&fcfe$c7 SEQIDNO: 1 4 351-580 ftj&WI^ 5 ?!). 

^itifflf pcr rt^, jBMft%n$rm : ?&&.&m. mmm^^m^m 

Mill. 

JSLttJ. 

ffl lA^ra/hRW Rhor ^sjtaw pcr r*^*- ^+»ati: ^€'hR s 

2: *M&'>Rl 3 SI 4: lEflf'-bR. 

*&8!A&J±*AWrftWffl9E. -gT^WWiiEWT— #*f*H Rhor-^^a 
ilSSi^Mii^Hf^KlIfi. Rhor W^^IBT** 

^MtHJ*, #® -RhOTSe" > "Rhor^flfc" Rhor" pT 

StfettB. Rhor ft£K^(SBQ ID NO:2)tt5&ft£J*. 

^n^#WBR^j&^¥«ttftCttWRhoxSfi. Rhor*%ft«C* "RHBDL5" . 
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*P«t£>Tffl , Rhor At* Rhor ^Jft»*±^*^^K 

W7#;£ft£flfc(#m^?!JJ!K#^ A 

+ , Tfcm "Rhor ^Jft" 3f=BrW Rhor SEQ ID NO: 2 J^J 

ift^tto $*®a^gAW^Rharg&*BN5btfifi<N SEQ ID NO: 2 ^^#7^ 
sSo %=P+G&#% 1-50^, ^#±&l-30>h, 5E 

#i-ikl-20^h, *#ttl-10^)fcMftA«ltt5fc> JtA*n/&3tfi£. BlRfcC5MiMt!/aR 

N*«ij)D-t^ft(M* 20^1*1, 10^1*1, ^#±fe^ 5 ^ 

^l#^#^^i^^W? IE ^#^#T^RhorDNA DNAflf^tfJ^S > 

&^Rhor£JtM^>m 
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®#m4>£*j 30 ^&mnmm, ^tmmm^ so +&m&&m, ^mm^ so 
^&mumm, m&mm&m 100 ^mmm.mm 0 

£#£18 "Rhor »Jf SEQ ID NO: 2 M&^KJ*^ 

ffltfc, ^M^lO^h, ^#i&M^8^, H#ifeM^5>h, 3 >MRM& 



^ i 









Ala (A) 


Val; Leu; He 


Val 


Arg (R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin 


Asp (D) 


Glu 


Glu 


Cys (C) 


Ser 


Ser 


Gin (Q) 


Asn 


Asn 


Glu (E) 


Asp 


Asp 


Gly (G) 


Pro; Ala 


Ala 


His (H) 


Asn; Gin; Lys; Arg 


Arg 


He (I) 


Leu; Val; Met; Ala; Phe 


Leu 


Leu (L) 


He; Val; Met; Ala; Phe 


He 


Lys (K) 


Arg; Gin; Asn 


Arg 


Met (M) 


Leu; Phe; He 


Leu 


Phe (F) 


Leu; Val; He; Ala; Tyr 


Leu 


Pro (P) 


Ala 


Ala 
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Ser (S) t 


Thr 


Thr 


Thr (T) 


Ser 


Ser 


Trp (W) 


Tyr; Phe 


Tyr 


Tyr (Y) 


Trp; Phe; Thr; Ser 


Phe 


Val (V) 


lie; Leu; Met; Phe; Ala 


Leu 



^HJW^^KRTlsJlSDNA^lRRNA^. DNA 7&5£&!g cDNA. * 
@£DNABKAl-Mfcfi«JDNA. DNA rT IJJUMMStWsB&JRfitftl. DNApT^^^ 

mmimmmo mm^^^mmK^m^ seq id no:i ^wftWiEff 

AW SEQ ID NO:2 JW**C*K^WSfiM. SEQ ID NO:l flr^ttSMPlEJ* 

*»Wa^X^±*feW^*XJLW^fl 6 W2LW*WMi> 50%, «#ifcM4> 
70%, MttS^sowfcRltttt^tt^K. ^HJ^IJ^^^^T^^^HJ 

aft3W«W»fl[TW*Xff«sJft. &0.2XSSC, 0.1%SDS, 60°C ; ^(2)^BtJP^ 
^ttftlj, #P 50%(v/v)¥®tJ^, O.^/o/jN^JfiLtf/O.P/o Ficoll, 42°C^h gK(3)#£W&# 
Wi.WW*BIttM^ 9O%£Jl±,H0S 95%^±Bt^a^^«» #J., PT£?£|ft 

«««9 Rhor S & tt^Xtt&tt. 

x#*»5srtt*#. *mf pcr ruts* • ^r***»w^f^w***«*w. 
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£4fcj)fi<I DNA #^rP&t£ DNA flWIA^^+Bfcft^ft^Kl DNA 

4HP(*ta*#)*i«ltt+. Jtb^h, fiETOtt4fc#*riMlF*»IA*»Wae*3ni4». 

PCR it DNA/RNA »^Ttt*tt»ffl H J - JB ^ PCR 

^ffl***tt»attWR%«t^«j»«i<briiw dna/rna 

^w&t^a-a^atww^ttfFKW**. Rhor 9 

So 

DNA ^(Science, 1984; 224: 1431), ^J/B^Mltt^ 

(i).m*&wmmmBhor ^m^^m^mm 
*&m*, Rhor ^^ : i : ^^jRrsA?ijsa^i&^# i f 0 *® (( nm.mkm 

gffl^ + ^i&ttlg^ T7 6<J^iim#(Rosenberg, et al. Gene, 1987, 56:125); 
VS&ti&^&ikffy pMSXND ^j£fS#(Lee and Nathans, J Bio Chem. 263:3521,1988) 

*««Wtt*Aa»»W3STttttffl : 5 1 *Sr3i# Rhor DNA Jft||*l*&tttt 
#I*lfilfii£^^(Sambroook, et al. Molecular Cloning, a Laboratory Manual, cold 
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Spring Harbor Laboratory. New York, 1989)o ffi DNA F?M nS^%i&&3\%i&^ 

fctpttm^mito^, mRNA <£/s. ^iB^ftt^tt^^t: 

mfitJlac^trpB^ 1 ?; X flfiffitt PL &&B%J : ?&& CMV SlWHRM^J 

^> HSVfl^tfcUBzft^ ¥^SiaffiSV40B^> £f$*JB*toLTRs*n3H& 

jtk^h, *ii*#ifcjft»ia*— ^*^^3ft#tt«Ta*H. &*HJMa^ifc»$4fc 

-fe^^M & (gfp), awa^*® jr* w m^mmu^mmiK^ . 
^nsmMmmm, M^mmmo «*tt«T*i *jw«> «**r*i sw»* 

CHCk COS. 293 *ffiJ3fc. &Bowesm&fliMM1fy%jVa&M&o 

tt*tt#*#aiJt». dna KiK^fflBf, If^:^ 10 91 300 

m ioo m 270 -Huaattw sv4o mm=f, &AMm&&mm-mMgmm^uR 

%m*£»iiR*miftWw. mm^cDNAmm^mmn^m^mBm, m 
caci 2 ^^bs, mm$i&m&*m&&ffimtoo ^-^fe^&js M g a 2 , £nnf§ 
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laRhor^&^&^Jttj?^^ 

RhOT^Hj^lM&tfR. #*fitt^Rh0r*Hj 6,! «*M-Rtt'6'fi^«ai*l 
WM^mmj&^&J Rhor £H 

JtS. £nFab'l£(Fab) 2 Jtf£; 3t#Mh tftWU^ IfiflSSJitt *«£ Fv 

^RhorSE^^*^^^^#RTlUffiJ^^^W$P^ Co/i)^ 
tfC Rhor S toffitt ^&«E£*Rifc3*ft# 4 s . mtkfc* * to Rhor £ . 

^h, ^ Rhor j5fi^w^ft*tt#-ibRrfliJfc»ttRtt*feia» &a#i*iwj2Isi 
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¥±~%m%&i7k&mftifrm*, £+pHa*»a>5-8, p h ^ e-s, &m 

¥ Rhor aeW3E*ii«#»/5B»tttt Rhor Sfi»*iiJlfStW36S. fciSH 1 ^* 

W#T$iftl#J, FISH ill^Sl^lt^i!!^. Uik+M&lltfJ Rhor SStK 

¥ , pT f£fl¥# Rhor £ £l t SWUttftlffi ^ ®m Rhor S & jfef^ffi ift 

— ^^^^^.a + ^^RhorSeW^^JffiRhorge^^tt^ 
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Rhor Sfitt^mtt^Rrffl^tftH Rhor Sfi W*jfcJ^^«ft^|*tt5feT Rhor fi 
&&}&1%m&o ftlRhor DNA^mffl^^tt»*W*XlUWIWRhor5fiWfft 
sftXa^JS Southern ep&&, Northern EPj£&, flM£j&f£3s. 

^-|a5^^lfPW#^^#S^m^J(microarray)lK DNA ^)t(X^^"*E^ 

tf^^ RNA-*^||«tfiJS(RT-PCR)#^rit*Rr*ft«l Rhor SfiW^j* 6 *- 

tttt Rhor SBW^MlfM Rhor SSt@^6t)^^o Rhor Sfi^JgW 

H##^o RTfflBWWfe^ Southern DNAJ^?!J##T> PCR 5fD]I&5&3fc 

tfc«S&£. MWf6flfiSett*ii, Sl&ffl Northern Ep3£&> Western 

^jte*^rra»wwaisH^r5E*as- *^?nw«9&B*?ii, Rhor wwt^&M? 

SEQIDNO:2j^MS^3njltt£J*o W^lftJWJj&n SEQ ID NO: 1 

#f^, fcfc*W£«tf^^£** 2484>N**. JWJfcfcflMfc^ 1-2481 « 
827 ^ftCMftftj Rhor ®&(SEQ ID NO: 2)„ flf^Bj, ^SHW^rT 

^WtB#SA£W5fc^tt3fcg:, Rhor AW^MftMjtftVrflUM^ifte. 

SJfc#$&##lSainbrook^A» 3S9k^¥-J3ft(New York: Cold Spring 

Harbor Laboratory Press, 1989)*#p££fr&#, ^&Mjtri$J^i^ftj&#o 

^1^1 
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T+«tBP: iE#: 3B% = li 2: 1. jfcfls MX3ft1tft£*#4gHMMIi 

^TMIil^^, #!% 2000 .R/hRWaiHa DNA fflfi 1 genotyping flffcfcj 

mmmifMtiii&ftfrffi, mmm** Linkage, ^ags^ 

Dllmitl03 jFPDllmit338^PU, 'gfllteSlIEU* 1700kb, BIB^JSTtSE^JRS 
fnfiWmBtt, «— ^#*2K3e^SlIT 800kb WE*, IB^^ft^ISI 

S^B. DNA, ttJBBAT-MfcSI* 

jEIrI^I^: 5' gcaggctagcgtgttaaagg 3'(SEQ ID NO: 3) 
^ft 5 !!^: 5' aaaacggggtcatagcagc 3' (SEQ ID NO: 4) 
g*&B& DNA ABI &WJ#J TaqGold HbMU'^gl^? PCR r^.PCR 

AM-frK^JH^I. 95 °C 10 

95 °C 30 # 
68 °C 45 # 

72°C 2#30# 
tl^F 12 & 

95 °C 30 # 

56 °C 45 # 

72 °C 2#30# 
fll^ 35 & 
72°C 10 
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Rhor Mmm&mfr 

T: . 

m Omega Cycle-Pure Kit **4fc±4fe3Es6Jf IE** fRSBIB. PCR 

IE ft 3 1 4^: 5' gcacatctgagggaaggaag 3'(SEQ ID NO: 5) 
jx[Rj!!l^: 5' cttccggtcaaatgcaaagt 3'(SEQ ID NO: 6) 
m ABI^-tl^BigDye terminal t^JS. 3100 & £3&$W$C, $!|^&J&&# 

mU&& 98 2 # 
96 ^ 20 # 
51^ 20 # 

60 m 4 ft 

fl^F 25 & 

AGCCTACCTG AAGAGTGTCA GCCTACAGGA GCCCCGGGGA CGATGGCAGG AGGGCGCAGA 60 

GAAGCGCCCC GGCTTCCGCC GCCAGGCCTC CCTGTCCCAG AGCATCCGCA AGAGCACAGC 120 

CCAGTGGTTT GGGGTCAGCG GCGACTGGGA GGGCAAGCGA CAAAACTGGC ATCGTCGCAG 180 

CCTGCACCAC TG CAGCGTGC ACTATGGCCG CCTCAAGGCC TCGTGCCAGA GAGAACTGGA 240 

GCTGCCCAGC CAGGAGGTGC CATCCTTCCA GGGCACTGAG TCTCCAAAAC CGTGCAAGAT 300 



GCCCAAGATT 


GTGGATCCAC 


TGGCTCGGGG TAGGGCCTTC 


CGCCATCCAG 


ATGAGGTGGA 


360 


CCGGCCTCAC 


GCTGCCCACC 


CACCTCTGAC TCCAGGGGTC 


CTGTCTCTCA 


CATCCTTCAC 


420 



CATGTCCGCT CTGGCTACTC CCATCTGCCC CGCCGCAAGA GGATATCTGT TGCCCATATG 480 

AGCTTTCAGG CAGCCGCCGC CCTCCTCAAG GGGCGTTCCG TGCTAGATGC GACTGGGCAG 540 

CGGTGCCGGC ATGTCAAACG CAGCTTCGCT TACCCCAGCT TCCTGGAGGA GGATGCTGTC 600 
(SEQ ID NO: 7) 

230 ^6<J^^ (T£J^SP#) o 

Rhor mm^m^Mummmmmmn 

Qiagen^WJfKj Total Rna mil^M^.^^^^ RNA, 
l%3£J3g$t%$C^5££&;KJsjl Promega Reverse Transcript System & 
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RNA&SHfc* cDNA. JgffilUT^I^J: 

IE fa 3 1 5' ACTCTGCTCTCAGCCGCTT 3' (SEQ ID NO: 8) 

& 1*3 31481: 5* CCAGACACATGCTGGAGCTA 3' (SEQ ID NO: 9) 

^ffi Takara £-frJ|ft LA IfMI^II 

PCR ii#if^#: 

95 & 30 # 

54 S 45 # 

72 ^ 3^ 

#3* 45 & 

72 m 10 ft® 

0.8% 5sCJM%*3c^m, fiJJK^>HS, mm Rhor ORF 

Rhor ^S^^^Jf^C®^^^ SEQ IDN0:l#r^ o 
SEQ ID N0:2 #t^„ 

5 

Rhor S@ cDNA foikM&feJjte 

^±^^r^#^5E^jE^/hE cDNAj*j#|*£, ffiffi ABI GoldTaq 

jEIr]^I#I: 5' gcacatctgagggaaggaag 3' (SEQ ID NO: 10) 
Jxfr^l^: 5' cttccggtcaaatgcaaagt 3' (SEQ ID NO: 11) 
PCR &fl|SF&# 

IftttX-^K^jSiSb 95^ 10# 

95 S 30 # 
68 St 45 # 

72 90 # 

M^F 14 & 

95 30 # 

54 m. 45 # 
72 ^ 90 # 
#3* 40 & 
72^ 10 # 



13 



WO 2004/052927 



PCT/CN2003/000956 



0. SVo^mm^^Jsm Omega £^#J Cycle-Pure Kit gMfcj*^, M ABI 
2^#JBigDye terminal mm±^\^}M^, MJ¥&&i 

miR&& 98 m 2fr 

96 & 20 # 
51 JSt 20 # 
60S 4# 
«5f 25 & 

GTGTCAGCCT ACAGGAGCCC CGGGGACGAT GGCAGGAGGG CGCAGAGAAG CGCCCCGGCT 60 
TCCGCCGCCA GGCCTCCCTG TCCCAGAGCA TCCGCAAGAG CACAGCCCAG TGGTTTGGGG 120 
TCAGCGGCGA CTGGGAGGGC AAGCGACAAA ACTGGCATCG TCGCAGCCTG CACCACT GCA 180 
GCGTGCACTA TGGCCGCCTC AAGGCCTCGT GCCAGAGAGA ACTGGAGCTG CCCAGCCAGG 240 



AGGTGCCATC 


CTTCCAGGGC 


ACTGAGTCTC 


CAAAACCGTG 


CAAGATGCCC AAGATTGTGG 


300 


ATCCACTGGC 


TCGGGGTAGG 


GCCTTCCGCC 


ATCCAGATGA 


GGTGGACCGG CCTCACGCTG 


360 



CCCACCCACC TCTGACTCCA GGGGTCCTGT CTCTCACATC CTTCACCA TG TCCGCTCTGG 420 

CTACTCCCAT CTGCCCCGCC GCAAGAGGAT ATCTGTTGCC CATATGAGCT TTCAGGCAGC 480 

CGCCGCCCTC CTCAAGGGGC GTTCCGTGCT AGATGCGACT GGGCAGCGGT GCCGGCATGT 540 

CAAACGCAGC TTCGCTTACC CCAGCTTCCT GGAGGAGGAT GCTGTCGATG GAGCTGACAC 600 
(SEQ ID NO: 12) 

mmm 6 

Rhor MigmfrVr 

m&mmftffi, urn Rhor »Hi»ww«effw^T-^*»«^rw«f**i 

(1) Rhor m&&}&ffi,mm. 619-759 1^ Rhomboid i&ftHJ, Rhor 
^£JS^ Rhomboid Se^^S, i^^^^m^n*^^4 l tPWm5t, ^ 

(2) Rhor m&tfj&iUmM 610-804 -f- competence ^^^c i^^HJ, 
•ejR^ competence 5&*^ja, 3&£/&A£^ttfim£& . tfiM 

MWMAJkft DNA SfrgB+ST^ttflUI. ^*XaB**iWIMI 
IS, »ErtM^ffl««^— ^WaEft^W^fW-^TC (motif) tf^&Jjl?^^ 

±^^^^*ffii^, Rhor fieW*OTIB«^*T»*JBtS*lflr« RNA 
(mRNA) ftgjflB, ^WlflVfT^MAinftir. 
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Rhor M&ftLlbm 

ttfls 3B%<Ml*^*i±S , t»ttja7*B*. Rhor *H BIB 



Rhor $JK4MM'f> 

3E fil 91 • i 5 ' C GGATCC A TGGCCTC AGCTGACAAGAATGGCAGC AACCTCCCA 
3'(SEQ ED NO:13) 01 A tfamffl EJj& GGATCC, C ^7^^^S) 

Sl«0 9l4&: 5 ' ATAAAGCTTGCTCGATCTGGTCC ACGATGTGATT 3'(SEQ ID NO: 
14)0 1 A tfmtflll £ AAGCTT, ATA 3j fi^fiffiS) 

£JU> ft cDNA ^«« f PCR r ttSPI Rhor ® DNA. 

TpJffi £a/aHI SI Hind III PCR r^^l&ilJffi l^@£^ iftM^ 

pET32a(Novagen mjs&4kfe± B Coli :BL21 (DE3) . $£4ktfj^±*fflJ§&£ 

^t&T^ft SDS-PAGE flfc^T*:*:^ 90Kda o 



120ug/K, /B^^fefcJ. 
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U 3 J g ]ft 
2.»ftflMU flrJfcWMfc. *»«E^. tt^ftftJlW SEQ ID NO: 2 

5.»*lSfilS* 3 Jffi&tt^tttK, AWfiEfc^, tt^tt^WHT SEQ ID NO: 1 
1-2484 &#J^!J° 

(a)^ii Rhor 3tfiW*#T, 7 J9f » Ad W^fti Jttl s 
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1/1 
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<no> +mm&BLtn&.4tm#vtfm 

<i2o> mmxmmshoT xB^^WMWitimsA^ 

<130> 026816 pc 

<150> CN 02145353. 9 

<151> 2002-11-13 

<160> 14 

<170> Patentln version 3. 1 

<210> 1 

<211> 2484 

<212> DNA 

<213> <hft(Mus musculus) 
<220> 

<221> CDS 

<222> (1)..(2481) 

<223> 

<400> 1 



ate 


gec tea 


KCt 


gac 


aag 


aat 


ggc 


age 


aac 


etc 


cca tct 


gtg 


tct ggt 


48 


Met 


Ala Ser 


Ala 


Asp 


Lys 


Asn 


Gly 


Ser 


Asn 


Leu 


Pro Ser 


Val 


Ser Gly 




1 






5 










10 








15 




age 


cgc ctg 


cag 


age 


egg 


aag 


cca 


ccc 


aac 


etc 


tec ate 


ace 


ate ccg 


96 


Ser 


Arg Leu 


Gin 


Ser 


Arg 


Lys 


Pro 


Pro 


Asn 


Leu 


Ser He 


Thr 


He Pro 








20 










25 








30 






cca 


cca gag 


age 


cag 


gec 


ccc 


ggc 


gag 


cag 


gat 


age atg 


ctt 


cct gag 


144 


Pro 


Pro Glu 


Ser 


Gin 


Ala 


Pro 


Gly 


Glu 


Gin 


Asp 


Ser Met 


Leu 


Pro Glu 






35 










40 








45 








agg 


cgc aag 


aac 


cca 


gec 


tac 


ctg 


aag 


agt 


gtc 


age eta 


cag 


gag ccc 


192 


Arg 


Arg Lys 


Asn 


Pro 


Ala 


Tyr 


Leu 


Lys 


Ser 


Val 


Ser Leu 


Gin 


Glu Pro 






50 








55 










60 








egg 


gga cga 


tgg 


cag 


gag 


ggc 


gca 


gag 


aag 


cgc 


ccc ggc 


ttc 


cgc cgc 


240 


Arg 


Gly Arg 


Trp 


Gin 


Glu 


Gly 


Ala 


Glu 


Lys 


Arg 


Pro Gly 


Phe 


Arg Arg 




65 








70 










75 






80 




cag 


gec tec 


ctg 


tec 


cag 


age 


ate 


cgc 


aag 


age 


aca gec 


cag 


tgg ttt 


288 


Gin 


Ala Ser 


Leu 


Ser 


Gin 


Ser 


He 


Arg 


Lys 


Ser 


Thr Ala 


Gin 


Trp Phe 










85 










90 








95 




ggg 


gtc age 


ggc 


gac 


tgg 


gag 


ggc 


aag 


cga 


caa 


aac tgg 


cat 


cgt cgc 


336 


Gly 


Val Ser 


Gly 


Asp 


Trp 


Glu 


Gly 


Lys 


Arg 


Gin 


Asn Trp 


His 


Arg Arg 








100 










105 








110 






age 


ctg cac 


cac 


tgc 


age 


gtg 


cac 


tat 


gge 


cgc 


etc aag 


gee 


teg tgc 


384 


Ser 


Leu His 


His 


Cys 


Ser 


Val 


His 


Tyr 


Gly 


Arg 


Leu Lys 


Ala 


Ser Cys 






115 










120 








125 








cag 


aga gaa 


ctg 


gag 


ctg 


ccc 


age 


cag 


gag 


gtg 


cca tec 


ttc 


cag ggc 


432 


Gin 


Arg Glu 


Leu 


Glu 


Leu 


Pro 


Ser 


Gin 


Glu 


Val 


Pro Ser 


Phe 


Gin Gly 






130 








135 










140 








act 


gag tct 


cca 


aaa 


ccg 


tgc 


aag 


atg 


ccc 


aag 


att gtg 


gat 


cca ctg 


480 


Thr 


Glu Ser 


Pro 


Lys 


Pro 


Cys 


Lys 


Met 


Pro 


Lys 


He Val 


Asp 


Pro Leu 




145 








150 










155 






160 




get 


egg ggt 


agg 


gec 


ttc 


cgc 


cat 


cca 


gat 


gag 


gtg gac 


egg 


cct cac 


528 


Ala 


Arg Gly 


Arg 


Ala 


Phe 


Arg 


His 


Pro 


Asp 


Glu 


Val Asp 


Arg 


Pro His 










165 










170 








175 




get 


gee cac 


cca 


cct 


ctg 


act 


cca 


ggg 


gtc 


ctg 


tct etc 


aca 


tec ttc 


576 
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Ala Ala His Pro Pro Leu Thr Pro Gly Val Leu Ser Leu Thr Ser Phe 

180 185 190 

acc agt gtc cgc tct ggc tac tec cat ctg ccc cgc cgc aag agg ata 624 
Thr Ser Val Arg Ser Gly Tyr Ser His Leu Pro Arg Arg Lys Arg He 

195 200 205 

tct gtt gec cat atg age ttt cag gca gec gec gec etc etc aag ggg 672 
Ser Val Ala His Met Ser Phe Gin Ala Ala Ala Ala Leu Leu Lys Gly 

210 215 220 

cgt tec gtg eta gat gcg act ggg cag egg tgc egg cat gtc aaa cgc 720 
Arg Ser Val Leu Asp Ala Thr Gly Gin Arg Cys Arg His Val Lys Arg 
225 230 235 240 

age ttc get tac ccc age ttc ctg gag gag gat get gtc gat gga get 768 
Ser Phe Ala Tyr Pro Ser Phe Leu Glu Glu Asp Ala Val Asp Gly Ala 

245 250 255 

gac acc ttc gac tec tec ttt ttt agt aag gaa gaa atg age tec atg 816 
Asp Thr Phe Asp Ser Ser Phe Phe Ser Lys Glu Glu Met Ser Ser Met 

260 265 270 

cct gac gat gtc ttt gag tec ccc cca etc tct gee age tac ttc cga 864 
Pro Asp Asp Val Phe Glu Ser Pro Pro Leu Ser Ala Ser Tyr Phe Arg 

275 280 285 

ggt gtc cca cac tct gee tec ccg gtc tec ccg gat gga gtg cac ate 912 
Gly Val Pro His Ser Ala Ser Pro Val Ser Pro Asp Gly Val His He 

290 295 300 

ccg eta aaa gaa tac age ggt ggc cga gec ctg ggt ccc ggg acc cag 960 
Pro Leu Lys Glu Tyr Ser Gly Gly Arg Ala Leu Gly Pro Gly Thr Gin 
305 310 315 320 

cgt ggc aaa cgc att gee tec aaa gta aag cac ttt gca ttt gac egg 1008 
Arg Gly Lys Arg He Ala Ser Lys Val Lys His Phe Ala Phe Asp Arg 

325 330 335 

aag aag agg cac tac ggc ctg ggt gtc gtg ggt aac tgg etc aac cga 1056 
Lys Lys Arg His Tyr Gly Leu Gly Val Val Gly Asn Trp Leu Asn Arg 

340 345 350 

age tat cga cgc age ate age age acc gtg cag egg cag ctg gag age 1104 
Ser Tyr Arg Arg Ser He Ser Ser Thr Val Gin Arg Gin Leu Glu Ser 

355 360 365 

ttc gat age cac egg ccc tac ttc acc tac tgg ctg acg ttc gtt cac 1152 
Phe Asp Ser His Arg Pro Tyr Phe Thr Tyr Trp Leu Thr Phe Val His 

370 375 380 

ate ate ate acc ttg ctg gtg ate tgc acc tat ggc ate gca cct gtg 1200 
He He He Thr Leu Leu Val He Cys Thr Tyr Gly He Ala Pro Val 
385 390 395 400 

ggc ttt gee cag cac gtt acc acc cag ctg gtg ctg aag aac aga ggc 1248 
Gly Phe Ala Gin His Val Thr Thr Gin Leu Val Leu Lys Asn Arg Gly 

405 410 415 

gtg tat gag age gtg aag tac ate cag cag gag aac ttc tgg att ggc 1296 
Val Tyr Glu Ser Val Lys Tyr He Gin Gin Glu Asn Phe Trp He Gly 

420 425 430 

ccc age teg att gac etc att cac ctg gga gca aag ttc teg ccc tgc 1344 
Pro Ser Ser He Asp Leu He His Leu Gly Ala Lys Phe Ser Pro Cys 

435 440 445 

ate egg aag gac cag caa att gag cag ctg gta egg agg gag cgc gac 1392 
lie Arg Lys Asp Gin Gin He Glu Gin Leu Val Arg Arg Glu Arg Asp 

450 455 460 

att gag cgc acc tct ggc tgc tgt gtc cag aat gac cgc teg ggc tgc 1440 
lie Glu Arg Thr Ser Gly Cys Cys Val Gin Asn Asp Arg Ser Gly Cys 
465 470 475 480 

ate cag acc ctg aag aag gac tgc teg gag act tta gee acg ttc gta 1488 
lie Gin Thr Leu Lys Lys Asp Cys Ser Glu Thr Leu Ala Thr Phe Val 

485 490 495 

aag tgg cag aat gat act ggg ccc tea gac aag tct gac ctg age cag 1536 
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Lys Trp Gin Asn Asp Thr Gly Pro Ser Asp Lys Ser Asp Leu Ser Gin 

500 505 510 

aag cag cca teg gcg gtt gtg tgc cac caa gac ccc agg acc tgt gaa 1584 
Lys Gin Pro Ser Ala Val Val Cys His Gin Asp Pro Arg Thr Cys Glu 

515 520 525 

gag cct gec tec agt ggg gec cac ate tgg cct gat gac att acc aag 1632 
Glu Pro Ala Ser Ser Gly Ala His He Trp Pro Asp Asp He Thr Lys 

530 535 540 

tgg ccg ate tgc aca gag cag get cag age aac cac acg ggc ttg ttg 1680 
Trp Pro He Cys Thr Glu Gin Ala Gin Ser Asn His Thr Gly Leu Leu 
545 550 555 560 

cac ata gac tgt aag ate aaa ggc cgc ccc tgc tgc ate ggc acc aag 1728 
His He Asp Cys Lys He Lys Gly Arg Pro Cys Cys He Gly Thr Lys 

565 570 575 

ggc age tgc gag ate acc act egg gag tac tgt gag ttc atg cat ggc 1776 
Gly Ser Cys Glu He Thr Thr Arg Glu Tyr Cys Glu Phe Met His Gly 

580 585 590 

tat ttc cat gaa gac gcg acg ctg tgt tec cag gtg cac tgt tta gac 1824 
Tyr Phe His Glu Asp Ala Thr Leu Cys Ser Gin Val His Cys Leu Asp 

595 600 605 

aag gtg tgt ggg etc ctg cct ttc etc aac cct gag gtc cct gac cag 1872 
Lys Val Cys Gly Leu Leu Pro Phe Leu Asn Pro Glu Val Pro Asp Gin 

610 615 620 

ttc tac egg ate tgg ctg tct tta ttc ctg cat get ggc ata gtg cac 1920 
Phe Tyr Arg He Trp Leu Ser Leu Phe Leu His Ala Gly He Val His 
625 630 635 640 

tgc ctt gtg tct gtg gtc ttc caa atg acc ate ctg agg gac eta gag 1968 
Cys Leu Val Ser Val Val Phe Gin Met Thr He Leu Arg Asp Leu Glu 

645 650 655 

aag ctg gee ggc tgg cac cgc ate tec ate ate ttc ate ctt agt ggc 2016 
Lys Leu Ala Gly Trp His Arg He Ser He He Phe He Leu Ser Gly 

660 665 670 

att aca ggc aac ctg gee age gec ate ttc etc ccc tac egg gca gag 2064 
He Thr Gly Asn Leu Ala Ser Ala lie Phe Leu Pro Tyr Arg Ala Glu 

675 680 685 

gtg ggc cca gec ggg teg cag ttc ggc etc etc gec tgc etc ttc gtg 2112 
Val Gly Pro Ala Gly Ser Gin Phe Gly Leu Leu Ala Cys Leu Phe Val 

690 695 700 

gag ctg ttc cag age tgg cag ctg ttg gag egg ccg tgg aag gec ttc 2160 
Glu Leu Phe Gin Ser Trp Gin Leu Leu Glu Arg Pro Trp Lys Ala Phe 
705 710 715 720 

ttc aac ctg teg gec att gtg ctt ttc etc ttc ate tgt ggc etc ctg 2208 
Phe Asn Leu Ser Ala He Val Leu Phe Leu Phe He Cys Gly Leu Leu 

725 730 735 

ccc tgg ata gac aac ate gee cac ate ttc ggg ttc etc age ggc atg 2256 
Pro Trp He Asp Asn lie Ala His He Phe Gly Phe Leu Ser Gly Met 

740 745 750 

ctt ctg gee ttc gee ttc ctg cct tac att acc ttc ggc acc age gac 2304 
Leu Leu Ala Phe Ala Phe Leu Pro Tyr He Thr Phe Gly Thr Ser Asp 

755 760 765 

aag tac cgc aag cga gec etc ate etc gtg teg ctg ctg gtc ttt get 2352 
Lys Tyr Arg Lys Arg Ala Leu He Leu Val Ser Leu Leu Val Phe Ala 

770 775 780 

ggg etc ttt get tec ctg gtg ctg tgg ctg tac ate tac ccc ate aac 2400 
Gly Leu Phe Ala Ser Leu Val Leu Trp Leu Tyr He Tyr Pro He Asn 
785 790 795 800 

tgg ccc tgg ate gag tac etc acc tgc ttt ccc ttc acc age cgc ttc 2448 
Trp Pro Trp He Glu Tyr Leu Thr Cys Phe Pro Phe Thr Ser Arg Phe 

805 810 815 

tgt gag aag tac gag eta gac cag gtg eta cac taa 2484 
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Cys Glu Lys Tyr Glu Leu Asp Gin Val Leu His 
820 825 



<210> 2 
<211> 827 
<212> PRT 

<213> 'MSUMus musculus) 
<400> 2 

Met Ala Ser Ala Asp Lys Asn Gly Ser Asn Leu Pro Ser Val Ser Gly 

15 10 15 

Ser Arg Leu Gin Ser Arg Lys Pro Pro Asn Leu Ser He Thr He Pro 

20 25 30 

Pro Pro Glu Ser Gin Ala Pro Gly Glu Gin Asp Ser Met Leu Pro Glu 

35 40 45 

Arg Arg Lys Asn Pro Ala Tyr Leu Lys Ser Val Ser Leu Gin Glu Pro 

50 55 60 

Arg Gly Arg Trp Gin Glu Gly Ala Glu Lys Arg Pro Gly Phe Arg Arg 
65 70 75 80 

Gin Ala Ser Leu Ser Gin Ser He Arg Lys Ser Thr Ala Gin Trp Phe 

85 90 95 

Gly Val Ser Gly Asp Trp Glu Gly Lys Arg Gin Asn Trp His Arg Arg 

100 105 110 

Ser Leu His His Cys Ser Val His Tyr Gly Arg Leu Lys Ala Ser Cys 

115 120 125 

Gin Arg Glu Leu Glu Leu Pro Ser Gin Glu Val Pro Ser Phe Gin Gly 

130 135 140 

Thr Glu Ser Pro Lys Pro Cys Lys Met Pro Lys He Val Asp Pro Leu 
145 150 155 160 

Ala Arg Gly Arg Ala Phe Arg His Pro Asp Glu Val Asp Arg Pro His 

165 170 175 

Ala Ala His Pro Pro Leu Thr Pro Gly Val Leu Ser Leu Thr Ser Phe 

180 185 190 

Thr Ser Val Arg Ser Gly Tyr Ser His Leu Pro Arg Arg Lys Arg He 

195 200 205 

Ser Val Ala His Met Ser Phe Gin Ala Ala Ala Ala Leu Leu Lys Gly 

210 215 220 

Arg Ser Val Leu Asp Ala Thr Gly Gin Arg Cys Arg His Val Lys Arg 
225 230 235 240 

Ser Phe Ala Tyr Pro Ser Phe Leu Glu Glu Asp Ala Val Asp Gly Ala 

245 250 255 

Asp Thr Phe Asp Ser Ser Phe Phe Ser Lys Glu Glu Met Ser Ser Met 

260 265 270 

Pro Asp Asp Val Phe Glu Ser Pro Pro Leu Ser Ala Ser Tyr Phe Arg 

275 280 285 

Gly Val Pro His Ser Ala Ser Pro Val Ser Pro Asp Gly Val His He 

290 295 300 

Pro Leu Lys Glu Tyr Ser Gly Gly Arg Ala Leu Gly Pro Gly Thr Gin 
305 310 315 320 

Arg Gly Lys Arg He Ala Ser Lys Val Lys His Phe Ala Phe Asp Arg 

325 330 335 

Lys Lys Arg His Tyr Gly Leu Gly Val Val Gly Asn Trp Leu Asn Arg 

340 345 350 

Ser Tyr Arg Arg Ser He Ser Ser Thr Val Gin Arg Gin Leu Glu Ser 

355 360 365 

Phe Asp Ser His Arg Pro Tyr Phe Thr Tyr Trp Leu Thr Phe Val His 

370 375 380 

He He He Thr Leu Leu Val He Cys Thr Tyr Gly He Ala Pro Val 
385 390 395 400 
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Gly Phe Ala Gin His Val Thr Thr Gin Leu Val Leu Lys Asn Arg Gly 

405 410 415 

Val Tyr Glu Ser Val Lys Tyr He Gin Gin Glu Asn Phe Trp He Gly 

420 425 430 

Pro Ser Ser He Asp Leu He His Leu Gly Ala Lys Phe Ser Pro Cys 

435 440 445 

He Arg Lys Asp Gin Gin He Glu Gin Leu Val Arg Arg Glu Arg Asp 

450 455 460 

He Glu Arg Thr Ser Gly Cys Cys Val Gin Asn Asp Arg Ser Gly Cys 
465 470 475 480 

He Gin Thr Leu Lys Lys Asp Cys Ser Glu Thr Leu Ala Thr Phe Val 

485 490 495 

Lys Trp Gin Asn Asp Thr Gly Pro Ser Asp Lys Ser Asp Leu Ser Gin 

500 505 510 

Lys Gin Pro Ser Ala Val Val Cys His Gin Asp Pro Arg Thr Cys Glu 

515 520 525 

Glu Pro Ala Ser Ser Gly Ala His He Trp Pro Asp Asp He Thr Lys 

530 535 540 

Trp Pro He Cys Thr Glu Gin Ala Gin Ser Asn His Thr Gly Leu Leu 
545 550 555 560 

His He Asp Cys Lys He Lys Gly Arg Pro Cys Cys He Gly Thr Lys 

565 570 575 

Gly Ser Cys Glu He Thr Thr Arg Glu Tyr Cys Glu Phe Met His Gly 

580 585 590 

Tyr Phe His Glu Asp Ala Thr Leu Cys Ser Gin Val His Cys Leu Asp 

595 600 605 

Lys Val Cys Gly Leu Leu Pro Phe Leu Asn Pro Glu Val Pro Asp Gin 

610 615 620 

Phe Tyr Arg He Trp Leu Ser Leu Phe Leu His Ala Gly He Val His 
625 630 635 640 

Cys Leu Val Ser Val Val Phe Gin Met Thr He Leu Arg Asp Leu Glu 

645 650 655 

Lys Leu Ala Gly Trp His Arg He Ser lie He Phe lie Leu Ser Gly 

660 665 670 

lie Thr Gly Asn Leu Ala Ser Ala He Phe Leu Pro Tyr Arg Ala Glu 

675 680 685 

Val Gly Pro Ala Gly Ser Gin Phe Gly Leu Leu Ala Cys Leu Phe Val 

690 695 700 

Glu Leu Phe Gin Ser Trp Gin Leu Leu Glu Arg Pro Trp Lys Ala Phe 
705 710 715 720 

Phe Asn Leu Ser Ala He Val Leu Phe Leu Phe He Cys Gly Leu Leu 

725 730 735 

Pro Trp He Asp Asn He Ala His lie Phe Gly Phe Leu Ser Gly Met 

740 745 750 

Leu Leu Ala Phe Ala Phe Leu Pro Tyr He Thr Phe Gly Thr Ser Asp 

755 760 765 

Lys Tyr Arg Lys Arg Ala Leu He Leu Val Ser Leu Leu Val Phe Ala 

770 775 780 

Gly Leu Phe Ala Ser Leu Val Leu Trp Leu Tyr He Tyr Pro He Asn 
785 790 795 800 

Trp Pro Trp lie Glu Tyr Leu Thr Cys Phe Pro Phe Thr Ser Arg Phe 

805 810 815 

Cys Glu Lys Tyr Glu Leu Asp Gin Val Leu His 



820 



825 



<210> 3 

<211> 20 

<212> DNA 

<213> 51* 
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<400> 3 

gcaggctagc gtgttaaagg 20 

<210> 4 
<211> 19 
<212> DNA 

<2i3> 

<400> 4 

aaaacggggt catagcagc 19 

<210> 5 

<211> 20 

<212> DNA 
<213> 

<400> 5 

gcacatctga gggaaggaag 20 

<210> 6 

<211> 20 

<212> DNA 

<213> 31% 

<400> 6 

cttccggtca aatgcaaagt 20 

<210> 7 
<211> 600 
<212> DNA 

<213> /.Ml(Mus musculus) 
<400> 7 

agcctacctg aagagtgtca gcctacagga gccccgggga cgatggcagg agggcgcaga 60 

gaagcgcccc ggcttccgcc gccaggcctc cctgtcccag agcatccgca agagcacagc 120 

ccagtggttt ggggtcagcg gcgactggga gggcaagcga caaaactggc atcgtcgcag 180 

cctgcaccac tgcagcgtgc actatggccg cctcaaggcc tcgtgccaga gagaactgga 240 

gctgcccagc caggaggtgc catccttcca gggcactgag tctccaaaac cgtgcaagat 300 

gcccaagatt gtggatccac tggctcgggg tagggccttc cgccatccag atgaggtgga 360 

ccggcctcac gctgcccacc cacctctgac tccaggggtc ctgtctctca catccttcac 420 

catgtccgct ctggctactc ccatctgccc cgccgcaaga ggatatctgt tgcccatatg 480 

agctttcagg cagccgccgc cctcctcaag gggcgttccg tgctagatgc gactgggcag 540 

cggtgccggc atgtcaaacg cagcttcgct taccccagct tcctggagga ggatgctgtc 600 

<210> 8 
<211> 19 
<212> DNA 

<2i3> 

<400> 8 

actctgctct cagccgctt 19 

<210> 9 
<211> 20 
<212> DNA 

<2i3> 

<400> 9 

ccagacacat gctggagcta 20 
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<210> 10 

<211> 20 

<212> DNA 

<213> 5l4fe 

<400> 10 

gcacatctga gggaaggaag 20 

<210> U 

<211> 20 

<212> DNA 

<213> 3\%S 

<400> 11 

cttccggtca aatgcaaagt 20 

<210> 12 
<211> 600 
<212> DNA 

<213> />H(Mus musculus) 
<400> 12 

gtgtcagcct acaggagccc cggggacgat ggcaggaggg cgcagagaag cgccccggct 60 

tccgccgcca ggcctccctg tcccagagca tccgcaagag cacagcccag tggtttgggg 120 

tcagcggcga ctgggagggc aagcgacaaa actggcatcg tcgcagcctg caccactgca • 180 

gcgtgcacta tggccgcctc aaggcctcgt gccagagaga actggagctg cccagccagg 240 

aggtgccatc cttccagggc actgagtctc caaaaccgtg caagatgccc aagattgtgg 300 

atccactggc tcggggtagg gccttccgcc atccagatga ggtggaccgg cctcacgctg 360 

cccacccacc tctgactcca ggggtcctgt ctctcacatc cttcaccatg tccgctctgg 420 

ctactcccat ctgccccgcc gcaagaggat atctgttgcc catatgagct ttcaggcagc 480 

cgccgccctc ctcaaggggc gttccgtgct agatgcgact gggcagcggt gccggcatgt 540 

caaacgcagc ttcgcttacc ccagcttcct ggaggaggat gctgtcgatg gagctgacac 600 

<210> 13 

<211> 43 

<212> DNA 

<213> 3141 

<400> 13 

cggatccatg gcctcagctg acaagaatgg cagcaacctc cca 43 



<210> 14 
<211> 34 
<212> DNA 

<2i3> m% 

<400> 14 

ataaagcttg ctcgatctgg tccacgatgt gatt 



34 
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